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OFFSHORE OPERATORS COMMITTEE

March 5, 2002

Attn: Rules Processing Team (RPT)

Department of the Interior, Minerals Management Service; MS 4024
381 Elden Street

Herndon, Virginia 20170-4817

Re:  Notice of Proposed Rulemaking
Procedures for Dealing with Sustained Casing Pressure

Gentlemen:

The Offshore Operators Committee (OOC) appreciates this opportunity to provide written
comments on the subject proposed rule to amend regulations in Subpart E regarding dealing with
sustained casing pressure (SCP) in oil and gas wells on the outer continental shelf (OCS), as
provided in the November 9, 2001 Federal Register Notice. The comments provided herein were
prepared jointly with the American Petroleum Institute (API).

OOC is an organization of some 110 companies who conduct essentially all of the OCS oil and
gas exploration and production activities in the Gulf of Mexico. Comments made on behalf of
OOC are submitted without prejudice to any member's right to have or express different or
opposing views.

MMS and OOC have a long history of working together on policies dealing with casing pressure.
OOC has provided comments numerous times to MMS proposed policies on both sustained and
unsustained casing pressure. Historically, the majority of our comments have dealt with the
regulatory and procedural aspects of casing pressure. However, we have come to realize that
continued efforts from the regulatory approach will not in our opinion be effective from a cost or
value added basis and will not reduce risk and improve safety over the current sustained casing
pressure practices. Therefore, we now propose taking a technical and risk based approach to
answer the following question, “When is pressure on the casing an unacceptable risk?” We
envision developing the answer to the question through a three prong approach:

* Provide funding to a third party who is mutually acceptable to both MMS and Industry to
perform a risk based study of casing pressure

= Based on the findings of the study, develop an API Recommended Practice (RP) on
casing pressure

= Affirm that subsea wellheads designed in accordance with API Spec 17D with the
capability to monitor and diagnose casing pressure in the production/tubing analysis pose
a lower level of risk than redesigning the wellhead to accommodate monitoring of all
casing annuli through the wellhead.
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We envision the study and RP to consider the following issues from a technical and risk basis:

Risk to personnel, equipment, environment
Differences in casing and wellhead designs
Differences in pressure source

Monitoring

Testing protocols

Diagnostics

Remediation

Documentation

The study and RP would address all types of wells, fixed platform (surface wellhead and surface
tree), subsea (subsurface wellhead and subsurface tree) and hybrid (subsurface wellhead, surface
wellhead and surface tree), and would address both sustained and unsustained casing pressure.
After the RP is completed and adopted by API, it could be incorporated into MMS’s regulations
similar to the other API RPs that are incorporated by MMS. OOC would continue to work with
MMS to establish appropriate reporting procedures by Industry to MMS that are not overly
burdensome on either Industry or MMS. We believe that both API and OOC will sponsor and
support such an effort to answer the question “When does casing pressure pose an unacceptable
risk?”

In order to provide time to perform the study and develop the RP, we request that MMS consider
either withdrawing the proposed rulemaking or holding it in abeyance until these efforts can be
completed. Until such time as the study and RP can be completed and the RP adopted into
regulation, we recommend that MMS current casing pressure policy as expressed in the Letter to
Lessees dated January 13, 1994 remain in effect for fixed platform wells and that subsea wells
and hybrid wells continue to be handled on a case-by-case basis through the Deepwater
Operations Plan (DWOP) process.

Even though we strongly recommend the above approach as being more effective in reducing
risk, adding value and appropriately consider the cost and benefits of dealing with casing
pressure, we have developed detailed comments on the highly prescriptive regulation proposed
in the rulemaking. We have provided alternative prescriptive language for your consideration if
you choose to continue with a prescriptive regulation.

Please note that we take serious issue with your determination that the proposed rule is not
significant. We believe the cost of implementing the proposed rule will have an economic
impact exceeding $100 MM on an annual basis and that there will be significant costs to lessees
or operators; therefore, the rulemaking should be classified as significant and should be reviewed
by the Office of Management and Budget under Executive Order 12866. We also believe the



rulemaking should be classified as a major rule under the Small Business Regulatory
Enforcement Fairness Act since the economic impact will exceed $100 MM on an annual basis.

Again, thank you for the opportunity to provide comments on the proposed rule and we
appreciate your consideration of these comments. As requested, we are providing three printed
copies of our comments. A CD with our comments will be submitted under separate cover.
Please feel free to contact the undersigned at (504) 561-2427 or Mr. Steve Brooks, Chairman—
OOC Technical Sub-Committee at (504) 561-4753, if you have any questions concerning our
comments or wish to discuss them in more detail.

Sincerely,

Allen Verret, P. E,
Executive Direct
Offshore Operators Committee



GENERAL COMMENTS

The following is a summary of general concerns and comments expressed by the various
OOC members on the proposed rulemaking.

OOC is disappointed that MMS chose to write a highly prescriptive regulation on casing
pressure. Over the last several years, as MMS has rewritten the regulations in 30 CFR
250, the regulations have become much more performance based, which is MMS stated
goal. Performance based regulations allow both MMS and Industry much more
flexibility to manage the issue and encourages the development of new technological and
operational solutions rather than to design systems simply to meet the regulations. This
is particularly valid for subsea (subsea wellhead and subsea tree) and hybrid wells
(subsea wellhead, surface wellhead and surface tree) where the designs of these systems
are rapidly evolving.

0OC Proposal

As stated in the cover letter, OOC believes that a highly prescriptive regulatory approach
to casing pressure is not the best approach to ensure safe and environmentally sound
operations. Although many wells (over 8000) and casing annuli (over 11,000) in the Gulf
of Mexico have casing pressure, both sustained and unsustained, there are only 4
documented cases of uncontrolled well flow that have been attributed by MMS to casing
pressure. In these incidents, well and equipment damage occurred, but there have been
no injuries to personnel and pollution has been limited to a minor occurrence in one
incident. All of these incidents occurred prior to the adoption of detailed policies for
sustained casing pressure.

The history begs the question of “When is pressure on the casing an unacceptable risk?”
This is a question that to date has not been answered from a technical and risk basis.
OOC proposes a three-prong approach to establishing regulations for casing pressure.
The first is to do a risk based study on casing pressure. The study would be conducted by
a third party acceptable to both Industry and MMS. Using the results of the study, an
APl Recommended Practice on casing pressure would be developed. The following
would be considered in the document:

* Risk to personnel, equipment, environment
= Difference in casing and wellhead designs
» Difference in pressure sources

* Monitoring

» Testing protocols

= Diagnostics

* Remediation

* Documentation

In addition, the document would address the different types of wells, fixed platform
(surface wellhead and surface tree), subsea (subsurface wellhead and subsurface tree) and
hybrid (subsurface wellhead, surface wellhead and surface tree) appropriately. The
Recommended Practice could be considered for incorporation into MMS regulations.
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GENERAL COMMENTS

One of the major concerns with the proposed regulation is the imposition of monitoring
requirements for all annuli in subsea wellheads. This proposed regulation would affect
both subsea and hybrid wells. The risk of having annuli that could not be monitored
versus having a sealing mechanism that minimized leak paths between the casing strings
through the wellhead, was assessed during the development of API Specification 17D,
Subsea Wellhead and Christmas Tree Equipment. Industry plans to re-activate the
Specification 17D workgroup to review and revise it as needed. As a part of that effort,
the group will review the design of the subsea wellhead and re-confirm the current
approach wherein some annuli cannot be monitored is safer and more reliable than one
wherein all annuli can be monitored.

OOC believes that by taking this three-prong approach to addressing casing pressure, we
will be in a better position to answer the question, “When is casing pressure an
unacceptable risk?” and turn our attention, efforts and capital resources to addressing the
unacceptable risk areas.

Our general comments below are organized as follows, comments on the Preamble,
Regulatory Planning and Review, Fixed Platform Wells, Subsea Wells and Hybrid Wells.

In addition, we have attached detailed comments on the proposed regulation and in the
event MMS decided to adopt a highly prescriptive regulation, we offer alternative
language for your consideration.

Preamble

The preamble to the proposed regulation has several statements that we find to be
incorrect or misleading. MMS states “Data gathered by MMS has shown that SCP is
most often caused by leaks in the production tubing and tubing connectors.” OOC is
unaware of any study that evaluates the root cause of SCP on the 11,000+ annuli with
SCP in the GOM. If such a study exists, we request a copy of it. Although the preamble
lists several other causes of sustained casing pressure, it fails to mention that pressure
charged formations that are not required to be covered by cement is another contributing
source. In the case of uncemented formations, the root source would not be due to a leak;
therefore, it is inappropriate to characterize all casing pressure as being caused by leaks.
Also, if SCP is truly most often caused by leaks in the production tubing and tubing
connectors, then monitoring the tubing/production annulus in wells completed with
subsea wellheads should be sufficient.

The preamble states, “If left uncontrolled, this SCP represents an ongoing safety hazard
and can cause serious or immediate harm or damage to human life, the marine and coastal
environment and property.” While we do not disagree that there is an element of risk
with SCP and that it is a serious issue that must be appropriately managed, we do not
believe that all SCP represents an ongoing safety hazard. We believe that the magnitude
and source of the casing pressure must be considered when determining if a safety hazard
exists. For example, an annulus having less than 100 psi of SCP may not present the
same level of risk as an annulus with full producing reservoir pressure. Further, historical
records simply do not support the notion that all SCP represents a safety hazard. If this is
a valid premise, we anticipate that there would be a much higher number of reported
uncontrolled well flows than the four reported by MMS as being attributable to SCP. It

Page 2 of 10



GENERAL COMMENTS

has been over ten years since an uncontrolled well flow has occurred which has been
attributed to SCP. During this period of time, MMS has established a detailed SCP
policy. It is also important to note that in the four incidents, property damage was
caused, but no personnel injuries occurred and only minor pollution occurred in one
incident. The preamble also does not distinguish between the potential consequences for
different scenarios. For example, the risk of personnel injury is certainly different for
unmanned fixed platforms and subsea wells than for manned facilities.

The proposed regulation also fails to consider the casing design. Wells completed with
either subsea wellheads and subsea trees or surface wellheads and surface trees or a
combination, have both structural components and pressure containing components that
make up the complete casing design. In many cases, the structural casing strings are
necessary for the successful drilling of the well, but have no pressure containment
purpose once the well reaches total depth. External pressures, in many cases shallow
water sands, applied to these components do not adversely impact the pressure
containment ability of the well. Pressures that occur within the pressure containing
components are safe so long as those pressures are within the design burst or collapse
limitations of the system. Imposing the same requirements for monitoring and
eliminating sustained pressures on both the structural and pressure containing
components is not technically defensible in our opinion.

We believe that all of these conditions, well types and risks should be evaluated to
determine when SCP represents an unacceptable safety hazard and then appropriate
procedures to monitor, test, and diagnose should be developed. For those cases where
SCP represents an unacceptable risk, appropriate remediation should be conducted. By
taking a technically sound risk-based approach to SCP, both MMS and the operator will
be allowed to focus on SCP when the risk is unacceptable.

MMS states in the preamble that it conservatively estimates that it would cost
$800,000,000 to $4,000,000,000 to eliminate SCP on all wells currently reported with
SCP. MMS goes on to say that they have sought to identify and eliminate SCP in only
those cases that represent a hazard and establish a monitoring system for the rest. In the
proposed regulation, MMS requires that operators either eliminate the SCP or plug and
abandon wells that are non-producing or continuously injecting. No justification is
provided that shows that these wells represent a hazard or a hazard greater than a
producing well with SCP. Industry conservatively estimates that it would cost
$540,000,000 to $2,700,000,000 to eliminate or plug and abandon these non-producing
wells. Therefore, this change in MMS policy has a tremendous economic impact on
Industry with no justification from a risk standpoint. Further, many non-producing wells
are future sidetrack candidates. In many cases, these wells will be plugged versus
repaired; therefore, the opportunity to sidetrack will be lost. Many reservoirs that can be
economically developed by sidetracks cannot be economically developed by new wells;
therefore, these reserves will go unrecovered resulting in an economic loss to both MMS
and Industry and a resource loss for the United States.

The preamble states that this rulemaking has been designed to further clarify the intended
policy and procedures and to include technology that was not being utilized or was not
developed in 1994. This rulemaking goes far beyond clarifying the procedures
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established in the January 13, 1994 LTL. We agree that there were many misconceptions
with the procedures established by the January 13, 1994 LTL and that clarification is
warranted. The January 13, 1994 LTL applies primarily to fixed platform wells. The
proposed rulemaking vastly changes the way SCP is handled for fixed platform wells and
imposes many new conditions. Please see our detailed comments for areas where new
conditions have been applied. For example, self-approval by operators of wells meeting
the “life of completion” standards have been eliminated and all requests to continue to
operate must be approved by MMS. This goes far beyond clarifying a policy and places
a substantial burden on both MMS and Industry. It is not clear to Industry why new
conditions over and above those in the January 13, 1994 LTL are contemplated in the
rulemaking. It appears to Industry that based on the safety record the current policy has
been working well and we don’t understand the need to change policy. Currently, MMS
policies for casing pressure for subsea wells and hybrid wells are being handled through
the DWOP process. Again, we are confused over MMS’s perceived need to shift to
prescriptive regulations versus the DWOP process, especially since these systems are
designed to fit the individual development scenario.

Finally, the preamble states that there are two new requirements in the proposed rule;
operators transferring leases to another lessee must provide a report on the status of all
wells with SCP to both the MMS and the new owner/operator, and second, subsea trees
installed after January 1, 2005 must have a method for monitoring all casing annuli for
SCP. Although the first new requirement will place additional burden on both MMS and
Industry, we don’t take exception to this requirement. However, the second requirement
has a tremendous impact on Industry. We note that nothing has changed from either a
technology development; historical evidence or risk assessment standpoint that indicates
that MMS’s current policy of waiving the requirement to provide a method for
monitoring all casing annuli for SCP on subsea wells should be modified. In fact,
Industry believes that the reliability of the subsea wellhead, subsea tree, umbilical and
control systems will actually decrease due to the additional leak paths that will have to be
introduced to accommodate monitoring additional annuli over and above the
tubing/production annulus that is currently be monitored in wells completed with a
subsea wellhead. It must be recognized that the entire subsea system will have to be
redesigned appropriately to accommodate the additional monitoring requirement.
Significant additional costs must be considered for changes to the tree, umbilical and host
platform systems. Also, it must be recognized that this impact affects both subsea wells
and hybrid wells.

Regulatory Planning and Review

MMS states that the proposed rulemaking is not significant and will not have an effect of
$100 MM or more on the economy. Industry strongly objects to this statement. We
believe that the rule is significant and will have an effect of greater than $100 MM on the
economy. We believe the major economic impacts of the rule are as follows:

* The increased monitoring frequency from monthly (currently typically imposed as
conditions as approval) to weekly on unmanned platforms and daily on manned
platforms will have an economic impact of $50/per week for every well with SCP.
Using MMS’ approximately 8000 wells with SCP, the economic impact will be
$400,000 per week or $20 MM per year.
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* The requirement to either eliminate or plug and abandon non-producing wells
with SCP is estimated to cost $540 MM to $2.7 Billion. This is based on the cost
range provided by MMS for well repair and workovers and according to MMS,
are conservative estimates. This compares with MMS estimates of $800 MM to
$4 Billion to eliminate SCP on all wells with SCP. This economic impact is for
the repair and workover cost only. It does not take into account the lost
opportunities for sidetracks and the loss of reserves in the event that the wells
cannot be repaired and are plugged and abandoned. Just meeting this requirement
in the proposed rule will have an impact on the economy of greater than $100
MM.

* MMS estimates that it will cost $175,000 per well to provide a method to monitor
all casings for SCP when subsea wellheads are used. Industry strongly disagrees
with this estimate. MMS has not included the cost for redesigning all affected
elements of the subsea system that would need modification. These include the
subsea wellhead, subsea tree, umbilical, control systems and host platform
systems. Further, both subsea wells and hybrid wells utilize subsea wellheads.
MMS has not considered any impacts on hybrid wells. Industry conservatively
estimates that the cost impact would range from $3 MM to $6.5 MM per subsea
well for modification to the subsea wellhead, subsea tree, manifold, jumpers,
controls, umbilicals and flowlines for an average subsea system installation. This
would not include those that are located far from the host facility. Using MMS’s
estimate of 25 subsea well completions per year, this would be an economic
impact of $75 MM to $162.5 MM per year. This does not include the impact to
hybrid wells. Costs for increased methanol usage, additional interventions, or
deferred production have not been included. Even without those increased costs,
it is obvious the economic impact would exceed $100 MM per year.

=  MMS has also not included any costs to eliminate any SCP that occurs in wells
completed with a subsea wellhead. In the event that MMS required remediation
of SCP in a subsea well, one would have to move on a MODU, cut and retrieve
and/or perforate the production casing to attempt to bleed and isolate the casing
annulus. The trapped casing pressure would then be eliminated in all likelihood
by perforating and cement squeezing. The well would then be recompleted. The
estimated cost for this operation is $12 to 18 MM per well. An economic impact
greater than $100 MM would be achieved if nine or more interventions per year
were done. This is not unreasonable given the number of wells completed with
subsea wellheads.

* For hybrid wells, the total cost to eliminate any SCP could approach the costs of
eliminating pressure in a subsea well. In some cases, an isolation packoff
assembly could be used or in the event of a tubing leak, the tubing could be pulled
and the leaking joints replaced. It is estimated that these types of workovers
could be completed for $2.5 to $4 MM per incident.

Fixed Platform Wells
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Industry believes that it is critical to distinguish between the different types of wells and
to not arbitrarily impose the same conditions, restrictions and test methods on all types of
wells. For purposes of this rulemaking, we define fixed platform wells as those
completed with a surface wellhead and surface tree. This type of well is the one that we
have the most experience with and certainly most of the wells currently in the GOM fit
into this category. All of the previous policy statements and regulations going back to
OCS Order 6 address fixed platform wells. As new policy statements have been issued,
the regulations have gotten increasingly more prescriptive, including this proposed
rulemaking. However, the historical performance of these wells does not support this
approach. Even though there are over 8000 wells with SCP, according to MMS there
have been only 4 uncontrolled well incidents that they attribute to SCP. All of these
incidents occurred over 10 years ago. We are confused over the need to promulgate
extremely prescriptive regulations when the existing policies appear to be working as
evidenced by the lack of incidents. We acknowledge that in the past we have worked
with MMS on various LTL’s and policies with little additional technical work on the risk
and hazard issue of sustained casing pressure. We now believe that instead of continuing
down a regulatory path with little technical basis that we should take a fresh approach
and look at SCP from a technical and risk basis.

As we stated above, and in our detailed comments, the effect on fixed platform wells is
significant from both an economic standpoint and from a burden standpoint on both
[ndustry and MMS. We believe that neither Industry nor MMS should commit the
manpower it will take to move away from a self approval process to one in which all
SCP, no matter its magnitude or source, will have to be submitted to MMS for approval.
To just cover the existing wells with SCP, both MMS and Industry will have to process
over 154 submittals a week so that MMS can appropriately place them in either Life of
Completion status or Fixed Term Status during the first year after promulgation of the
proposed regulations. MMS estimates that it will take 2 hours for Industry to submit the
results of diagnostic tests, departure requests and supporting information. That adds up
to 1000 man-days just for the existing wells. Assuming that it also takes MMS a similar
length of time to evaluate and grant or deny the departure, a similar work commitment is
required. Then, as SCP is developed on new wells, workovers are performed, or
subsequent diagnostic tests are run, more submittals will be generated. We question if
there is any benefit to the increased workload placed on MMS and Industry. We also
question if the proposed rulemaking actually reduces risk over and above the current
policy. We believe it would be more reasonable to determine when SCP actually poses
an unacceptable risk and to commit our time, attention and capital resources to those
wells.

We also question the rationale between treating producing and non-producing wells
differently and do not understand the increase in risk and hazard that non-producing wells
pose over producing wells. It is evident that MMS views non producing wells as posing
a higher level of risk over producing wells since the SCP is required to be eliminated, the
well plugged and abandoned, or put back on production. We suspect that MMS is simply
trying to use this regulation as an avenue to accelerate the plugging and abandoning of
non-producing wells. However, the proposed approach may be short sighted since these
non-producing wells are the avenue through which wells may be side tracked and
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reserves developed that could not be economically developed by new wells. Imposing
this regulation will lead to more reserves left undeveloped.

Subsea Wells

For purposes of this rulemaking, we define subsea wells as those completed with a subsea
wellhead and subsea tree and that flows back to a host facility. These wells may be
located in either shallow or deepwater. The subsea trees may be vertical or horizontal.
The control systems may be direct hydraulic or an electro/hydraulic system. The well
may be located 500 feet from the host facility or 60 miles away. All of these variations
indicate that “one size does not fit all” when it comes to subsea systems. Therefore, the
promulgation of prescriptive regulations for handling SCP in subsea wells does not
appear to be appropriate. Currently, the operator proposes his plans for monitoring,
testing, diagnosing and mitigating SCP in the Deepwater Operanons Plan (DWOP). We
recommend that this practice continue.

The inclusion or adoption of requirements for subsea wells that are similar to those for
fixed platform wells does not take into account all of the ways these wells and systems
are different. We believe that the implementation of these SCP regulations will lead to
significantly higher costs and increased risk, including operational risk. The proposed
regulations seem to confuse the subsea wellhead and subsea tree and do not address the
umbilical, control system and host facilities. All of these will be impacted by the
proposed regulations.

The subsea wellhead is set when the well is drilled. The subsea tree is set when the well
is completed. The subsea well may be drilled several years prior to the completion of the
well. This is different from fixed platform wells where the wellhead and tree are set (in
sequence) at the same time. Therefore, to use the language that “If you install a subsea
tree after January 1, 2005, you must provide a method for monitoring all casing annuli for
SCP” is a good example of where extending fixed platform well regulations to subsea
wells is inappropriate. In order to meet this timeframe, subsea wellheads, and the other
systems that could accommodate monitoring, would have to be available today. Subsea
wellheads, subsea trees, umbilicals and control systems are not available today to
accommodate monitoring; therefore, for many wells, it would be impossible to comply
with the proposed regulation when the subsea tree is set after January 1, 2005. Also, due
to the long length of time between the installation of the subsea wellhead and subsea tree,
the valving and ports added for monitoring may experience a high rate of failure.
Workovers to rectify these problems would be necessary and would add to the cost of
subsea development.

The fundamental issue to be considered is if risk or hazards are increased or decreased
with the ability to monitor all casing annuli through the subsea wellhead. Industry,
through their work on developing API Specification 17D, believes that risks and hazards
are increased by designing wellheads to accommodate monitoring. Currently casing
annuli are isolated by a metal-to-metal seal assembly that is designed for high reliability
and to keep wellbore pressure in the wellbore. Due to low fracture gradients and high
pore pressures, especially in deepwater, multiple casing shoes need to be isolated from
the deeper high pressures. Quite often, this is done with liners that add a further level of
protection by placing the liner lap deeper in the well. In some cases, liners are tied back
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to the subsea wellhead and seal assembly with a cemented tieback. Thermally induced
pressures can be reliably designed for with proper tubular selection and annular fluid
design. Industry believes that reliability of the subsea wellhead will be reduced by
introducing leak paths through the subsea wellhead. We believe that MMS has not fully
considered all of the risks and potential consequences of fundamentally modifying a
subsea wellhead that has performed well and has a good track record. It should also be
recognized that the annulus between the tubing and production casing is capable of being
monitored in subsea wells. We note that no instances of uncontrolled well flow attributed
to SCP have occurred from subsea wells.

Although specific prescriptive regulations have not been promulgated in this rulemaking
for running diagnostic tests when SCP is discovered, if the annuli are going to be
monitored, a method for testing and bleeding off the pressure will have to be provided,
similar to the requirement for the tubing/production casing annulus. This is very
problematic in subsea wells and will require substantial redesign of the subsea system.

As stated in the rulemaking, the requirement to monitor all casing annuli will “simply
make subsea installations conform to the same standards as wells with surface trees”.
This statement shows a lack of understanding of the physical differences between fixed
platform well system, subsea systems and hybrid well systems. Here are some of the
impacts of imposing fixed platform well regulations on subsea wells:

* The manufacture and physical position of the casing hanger to the wellhead is
totally different for wells utilizing a surface wellhead versus a subsea wellhead.
The configuration difference creates various technical and operational challenges
that are not simply resolved with the proposed regulatory changes.

* Current technology of subsea wellhead systems does not provide the ability to
monitor all casing annuli. The creation of the external vent port between each of
the casing hanger annuli or an internal casing hanger seal monitoring capability
would be required to be developed and implemented.

* Any monitoring ports, beyond the added risk of an environmental leak during
drilling, completions or production operations, would be susceptible to failure
needing repair. Repeated operations to meet the frequent testing for sustained or
unsustained casing pressure could lead to failure requiring a workover or for the
well to be plugged and abandoned. Added workovers due to the introduction of
the increased well complexity would result in added costs, and more importantly,
added risk to well control problems, environmental risk and personnel exposure.
Even leaving a monitoring valve open for long periods would add the risk of not
being sure it would test or close when needed.

* To add a penetration through the subsea wellhead system would require a major
revision to API Specification 17D which specifically prohibits the penetrations
into a subsea high pressure wellhead housing. The concept of providing multiple
penetrations through the wellhead housing to provide access to all the casing
annuli will require a dual barrier concept of sealing for the inboard primary seal
surface on the external side of the wellhead. Also, redundant, removable and
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repairable ROV remote controlled gate valves of full rated pressure will be
needed. To enable this annular access valve arrangement creates a new challenge
to enable BOP guidance systems and completion guide base frames to be
deployed and removed as required.

* Another option to provide monitoring and venting of the casing annuli through
each casing hanger into the subsea tree would require significant redesign of the
wellhead and subsea tree systems. The technical design, operational review and
full scale testing of the system would be required to ensure that productions
casing pressure could not enter the outer drilling casing annuli. Starting with the
current design of casing hangers and subsea trees, it would be very difficult to
maintain the dual pressure barrier design. This would be necessary to eliminate
the potential and very high risk prospect of production wellbore fluids from
entering the outer casing annuli which could lead to a casing failure and
potentially an uncontrolled well flow situation.

* The types of fluids that are removed from the tubing/production casing annulus
and the outer drilling casing annuli are significantly different from each other.
The fluid in the tubing/production annulus is typically a clean, filtered, low to no
solids fluid (clear brine packer fluid). The fluid in the outer casing annuli is
typically high solid drilling mud that was in use at the time of casing cementing as
a trapped fluid below the casing hanger and seal assembly. Traditionally on
surface wellheads, the bleeding of the primary production casing annulus is done
via a tubing head valve just below the tubing hanger. On a subsea well, a similar
capability exists. The clean fluid can be flowed through a dedicated annulus
bleed line or via the production flow line. If the outer annulus is bled off through
a bleed line, the high solid drilling fluid will quickly, if not immediately, plug the
bleed line in the umbilical and thus render the monitoring system useless.
Additionally, hydrates are likely to form in the control line if leaks in the system
occur which will also render the monitoring system useless.

The interfaces and ability to access all of the casing annuli to monitor and/or perform
diagnostic analysis of sustained casing pressure present difficult technical, reliability, and
risk issues. System design features need to be formally addressed in technical,
operational, cost and loss of production risk evaluations to ensure that the potential for
casing failures does not increase. These casing failures would result in increased
production environmental risk and significant operational cost, and possible loss of
production or the wellbore.

[f an operator was required to use a design that allows all of the annuli to be bled into the
production flowline, then two key operational risks are now exposed. First, it would be
possible for the outer casing string to be exposed to full rated formation pressure. This
could be caused by a leak in the valves or control methods used to the control the flow
from the annulus to the flowline. With time, pressure gauges will fail and the monitoring
system is lost. This creates a scenario where the well is at risk due to the well flowing to
the outer annuli undetected. To mitigate this scenario, an additional or dedicated
umbilical test line to test the valve closures would be required. Alternatively, an
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intervention using either a MODU or ROV would be required any time a pressure sensor
failed. Either mitigation would have a considerable financial impact.

A catastrophic failure of the outer casing strings could occur if full formation pressure is
applied to them. This could lead to an uncontrolled well flow either to the seafloor or to
an underground blowout. In many cases, this would lead to the loss of the well and it
would be plugged and abandoned.

Secondly, the industry history of wellbore interventions shows us that approximately
50% of the subsea well interventions are for below mudline activities and 30% are for
subsea tree and control system repairs. Most of the below mudline interventions are due
to sand control failures. Each time a well is shut in for any reason and then brought back
on production, the risk of sand control failure increases. If the production flow line is
used to bleed casing pressure by shutting in the production flow, then the risk of a sand
control failure increases. Also, the production rate or ultimate reserve recovery from
wells that are beginning to produce water are put at higher risk.

The methodology of running diagnostic tests should be carefully considered and not just
be an extension of the protocols used for fixed platform wells. The risk of plugging the
annulus bleed line should be considered in the test design. The time to bleed off the
casing pressure through a control umbilical would be very long due to small diameter of
the bleed line. The distance between the subsea well and the host platform must be taken
into consideration. The protocols for fixed platform wells call for the casing pressure to
be bled to zero (surface pressure). For a subsea well, the casing pressure will be affected
by the hydrostatic pressure of the fluid medium filling the bleed line and this pressure
would have to be accounted for. The protocol would also need to ensure that the hose
jumpers would not collapse by limiting the vented pressure for a casing annulus above
the ambient subsea pressure to minimize the collapse pressure of the hose jumpers.

Hybrid Wells
For the purpose of this rulemaking, hybrid wells are defined as those completed with a

subsea wellhead, a surface wellhead and a surface tree. A hybrid well may have either
one (single bore) casing string or two (dual bore) casing strings brought up and tied back
at the surface. Mudline isolation packers may or may not be utilized within the tubing
and production casing annulus or between the inner and outer risers. Typically, pressure
will be imposed on the tubing/production annulus with nitrogen. The annulus between
the inner and outer risers of the dual bore system is filled with a completion fluid. Since
hybrid wells are based on utilizing a subsea wellhead, much of the discussion above is
applicable to hybrid wells. In addition, since you have casing strings tied back to a
surface wellhead, there are additional considerations. Neither MMS nor Industry has an
extensive history of evaluating casing pressure in these systems. Since they are custom
designed to fit the development scenario, it is difficult to address these systems
appropriately as a group. We feel that addressing these system through the DWOP
process Is more appropriate than establishing prescriptive regulations.
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SS-15° BIGBORE

SUBSEA WELLHE

Dptional 36*&@;1&111&1::&1 adapter
can be'run in order to accommodate
asecondary conductor string

18 ¥4 wellhead housing desigﬁed
for 15000 psi and 6.2 million pounds
end-load capacity

Special 18¥1" wellhead allows 18"
casing and hanger to pass through it

22" adapter supplies landing
shoulder and seal area for 18" and
16" supplemental casing hanger
systems

All casing hangers and seal
assemblies are run, set and tested on
drill pipe in a single trip

Incorporates all of the other features
of the field proven SS-15 Wellhead
System

Housron ABERDEEN SINGAPORE
(713) 939-7711 (01224) 727000 (G5) 861-0600

36"
Conductor Wellhcad

36" Supplemental
Adapter

2"
Housing Adapter

18" Casing Hanger
Seal Assembly

AD SYTEM

18%" Rigid
Lockdown Wellhead

) $

955"
Casing Hanger

135"
Casing Hanger

26"
Casing Hanger

16
Casing Hanger

Adapter for 16"
Casing Hanger
(Used if the 18" casing
hanger is not landed in
the 22" housing)
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Wellhead Connector

Metal-to-Metal
Seal Area

Running
Profile

Actuator
Sleeve

Split
Lock

B
o

Ring 8 __

e

Diversion -
O-Ring

Primary
Landing
Shoulder

Multiple
Load Shoulder

-l
It

__— Connector

Profile

Locking
.—"  Tabs

-— Shear Pins

Ring

~——— Bending
Reaction Ring

Flow-by Holes
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Run 18" Supplemental Casing Hanger and Seal Assembly
with Casing Hanger Seal Assembly Running Tool

§8-15 Big Bore Subsea Wellhead System

TP 31505-20

* A Trademark and Service Mark of DRIL-QUIP. Inc. ' Copyright 2000 DRIL-QUIP, Inc.

L4



“Anti-Rotation Left-Hand
Slot ; — Threads

Seal

Lock Ring
Grooves

Load
Shoulder—

Running
Tool

" Grooved
Seal Area \ Shear

- Activator  § L . Pin
. Ring ‘

Retainer
Ring

Casing
Threads

ore s




18" Seal Assembly Weight-Set, Tested,
and Locked to the 18" Supplemental Hanger

§S-15 Big Bore Subsea Wellhead System

TP 31505-23

* A Trademark and Service Mark of DRIL-QUIP, Inc. ' Copyright 2000 DRIL-QUIP, Inc.
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‘Seal Assembly

Lockdown
Profile

Anti-Rotation
Slot

—— Seal Area

Lock‘Ring . oy _
Grooves — 4 et Spring
' O 10 —— Loaded

_ Shear Pins

Load Ring—

w ' ‘W . Flow-By
1' ﬂEﬂEﬁL’lﬂJ - Ports

Split Load —
Ring Grooved

Pins (20)

Activator
Sleeve

Activation
Shoulder

16" Ceasing e n SCET

Scat A HidHors ~i1h“ B \‘. hies




16" Casing Hanger and Seal Assembly Running Tool,
Seal Assembly Landed on Hanger

§8-15 Big Bore Subsea Wellhead System

TP 31505-30

* A Trademark and Service Mark of DRIL-QUIP, inc. * Copyright 2000 DRIL-QUIP, Inc.
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Casing Hangef and Seal Assembly Running Tool,
Seal Assembly Tested and Locked Down

$$-15 Big Bore Subsea Wellhead System

TP 31505-31

* A Trademark and Service Mark of DRIL-QUIP, inc. * Copyright 2000 DRIL-QUIP, inc.

2



Seal
Assembly
Locking
Groove

Metal
Sealing
~ Surface

Primary
Landing
Shoulder

Actuating
Sleeve
Gap

Actuator
Sleeve

Split Load

Landing Seat
Tieback Threads

Running Profile

18.615"

MAX. ‘—‘—”
O.D.

30.60"
OALL.

12.375"
MIN.
.D.

mo [hanheel

cen W 'rl liend Syziem




Wear Sleeve on

Run 18"/16"

Bit Sub

$S-15 Big Bore Subsea Wellhead System

TP 31505-15

* A Trademark and Sarvice Mark of DRIL-QUIP, Inc. * Copyright 2000 DRIL-QUIP, Inc.



Bit Sub in Drill Ahead Mode

$S-15 Big Bore Subsea Wellhead System

TP 31505-16

* A Trademark and Service Mark of DRIL-QUIP, Inc. * Copyright 2000 DRIL-QUIP. Inc.
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Retrieve the Wear Sleeve with

the Bit Sub

58-15 Big Bore Subsea Wellhead System

TP 31505-19

* A Trademark and Service Mark of DRIL-QUIP, inc. * Copyright 2000 DRIL-QUIP, Inc.



Run Permanent Guide Base and 36" Rigid
Lockdown Wellhead on CADA Tool

$S-15 Big Bore Subsea Wellhead System

TP 31505-02

* A Trademark and Service Mark of DRIL-QUIP, inc. ' Copyright 2000 DRIL-QUIP, Inc.



Run CADA Tool in Drill Ahead Mode

$S-15 Big Bore Subsea Weilhead System

TP 31505-03

A Trademark and Service Mark of ORIL-QUIP, Inc. ' Copyright 2000 DRIL-QUIP, Inc.
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FMC Rongsberg Sulsen FMC Position Paper Regarding Sustained
Casinghead Pressure on Subsea Wells

Figure 1: Current Practice

Subsea Tree

Production Outlet
Production Annulus Monitor Line —-Dd-}

Tubing Hanger

? High Pressure Wellhead

Ba\r.%\%\

AN s
Conductor Pipe
<
4 D\ Surface Casing
4 D |ntermediate Casing
X X
= =
£ D Production Casing

Production Tubing

I March, 2002
Page 12 of 21



FMC EnergvSystems

FMC Rongsberg Subsen FMC Position Paper Regarding Sustained
Casinghead Pressure on Subsea Wells

Figure 5: Wellhead Housing Side Outlets

Note: This concept is in direct violation of APl Spec¢ 17D Paragraph 1001.5b(1)(c)
which states that “body penetrations within the [high pressure wellhead] housing are
not permitted”. Penetrations through the non-retrievable, primary pressure and
structural member of the subsea well foundation have not been considered an
acceptable practice from a safety perspective.

Subsea Tree

Production Qutlet
Annulus Monitor Line ——D(l-}

- Tubing Hanger

> High Pressure Wellhead

e N

/ }ZSI/}.:S;I/ZI

Wellhead Side
Quitlet Isolation
Valves < J
e
n Conductor Pipe
<
ya A\ Surface Casing
4 D |ntermediate Casing

KK

<
<
A/ A Production Casing
Production Tubing

1 March, 2002
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FMCEnergySystems

FMC Kongsherg Subeeu FMC Position Paper Regarding Sustained
Casinghead Pressure on Subsea Wells

Figure 5a: Wellhead Housing Side Outlets Option Connected to Tree
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